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1 

i£?Z>W.&ffiWm#$lg'S. (OFDM) fcmttlZjS^ 

$glCftoTM {Mtt2#±©e«J«) W^7h=*f- 
(MffiPSK) »«W4'>>JK;i/#lftT?0>iattM 

*B&*I 5/ -7 h * - >f > y tc J: »J 3BH"t S f*ftnfiN8eiS€ 
^f-SrlBL, J:fBJ^©j®^^C^Ii£M£liu§B^ S> 
* ;i/«afCtS6o T»-tSflH8ei56fl|-9 SrBJ U MB 

<0«JH«EJCSK*i3l«ftS:f«in« «Cf£o TM«ffifflJ/7 

h - > ^f* * v \ li 2/ > >K;i/:& fli T- ©MftiMfg&fg */ 

h-fg-^&IBU ±IBJ^©$^mc3^M£M£MfB-r 

RUT, a»«SIJ8S:«S©fifflXtfSJ(S-CiaH-tSJ: 
(2) ->:/5K;i/MH«c:5>*K:ittX*s«fflHRW 

^-TStt3SMMTOfJ#* (OFDM) fiiJI^lcfe 

t, mzmfflffi&M-ty*yhT'&. isytfjvmrsR 
m^y#)vt&mvMWiM<nMmmz%mMmi&z<&fe 
mm ictot Mffi^tg i/7h^ — f > y fe s ^ t* £/ > jk 

[SIT- ©MKiMfB&ffl £/ 7 h ^ - -i y V \z i. »J aSBB-t 
j&M £ b-ISBt-' y * Mf $8 tctt o T SOT* £ fit $B*£i£f§ 



(2) WO 9 9/0 1 9 5 6 

2 

©ii»M«ffiffl 7 h =*f - w > ^ k J: u sew-r * tf*flt 
iBa-wc^-r p v h<Dm\mmu<»mm&*mt=.irmwm. 

tssu iwa^ticiftaHA-f NWS, awarass 

T'OT-T S J: e> IC L fe i ^ * 

#»Kei#5£. (3) BulBra«3^J2Sffl-fe^>hP«U 

20 , -g|5^a©@H@i:^oTv^€>z:tS:#^l^ti-slt*Ti 
l * frit 2 8B*©ift «««R«-ffl«ei3!:£S;. ( 4 
) «(fflBra«Hfti«ffl'fe^>h"ett, tuIB-WitUffg-fSjl 

winfii«eai«-»*©«a»B5*©— as t - 1 

fc-TS»#3ll *^{i2SB«©iS3SMW^f'J#«^ 

( 5 ) mmmmm-ty* > h ^©MfBit 

a f M#®S«IBi:, S5SBMi&^jgffl-fe V 
*yb ^©WIBitiK^W P v Mf -^©MWIBfiti. ^ 
SP« j!©IHS * o T ^ €> £ t & #M -T S ft #31 2 f B 

30 mnwxmim&m&m&xktt. (6) mmmm 

ESHfiS:, HyfBMKt^tSffl-fe^^ > h©HafBit^AM p 

#« 2 iBiRwiaaKfliiRR^ffl^fieai^^. ( 7 ) 

6W#9( 1 6 ©^i"n3t»»E«©iS3EM«»da , #J^fi 
fioaS**. (8) fttfIBfM1»«$6tt2/>^>*ffilT'© 
mW)21®&.fflisy b^c-^y? (DBPSK) (Ci'je 

iafsit&WFaii-rs 7 gB«©ie*M«s»»ai 

40 grM&mijTZ* (9) iiufBlfara&i'&ffl-fe^*:/ hP^g 
ffl«rlBffl»##©ffl««Kfi*:; l9IBISB&ttaSffl-fe 

»^fo#fieis**. (10) t&aara«B«wftffl-b^ 

S Z. £ SrW«i: -T S W#SC 7 IB«Sc©tt3SM«^fJ#tt 
(11) ftrflBH -fe ^'^ y h T* 

, ffiil®iK5:N (Ntt2^±©g«) «f. 
50 fB##$W p >y hfll -^StN* -v 'J TKWBT?*»o*/>jJ?;u 



3 

#IB*U0ttXJSW#*l#MfciS2rS;. (12) *tr 

AWtlCiifcSJ: e> jfc««aR©*iS»JcB!f * 3 £: 
(14) tfrSBIilltt&&ftfttf glHft&M-fe > H 

(15) ffiflBPIJIB$ttffilz ^ > b fctWBgBHft 20 

»^f9#seai*sc. (is) mmww n >v s 

£M«frM#M{S£#5£. (17) 13 M©-fe 9 
* y h £ 1 U 7©M^$£M^fcTO1$3!5W D v 
hfr&fcy, lflfflt^>M410 8^y7©15S 

ift-rflWtan, nos^u 7©*&M 

;i/$>fe y 9 y 7©«aiiftS:fflv^4MtS:^ n v 

9 £ , 3 3f -V »J 7 ©U&M & ffl ^ fe#36D««fiaSfi* 4l 
, 9 6 #^UT©*J3li««:ffl^fcfiW8fiaafll# 
/»S *u liuSBMKrtfcSfc/B-fe <f*ybifi* i i#t'J7 
ffl«i£«&ffl^fef*5!to««flre£. 1 'J 70>!K£« 

i fB«coia:sji?ii^f!i#ffi^^^ ( i 

8) l 3ffl©-fey*> hfc l*-*y7©«i£afc«:J8^ 
fe*£«*ias>rt>f n v b a* e> * y . i > h it l 40 

0 7©*ia«re#rats*w i 4 o 

5*-vy7<DMi£«tfffi^e>tU ffifffiRJH«k»[fli-fef 
1 5/>iK;i/*fey 9*tiJ7©»jI$?:i^ 
fe4HBW P ^ hfe^fc. 1 "J 7«>«i*ift«:/8v*fc 
Mf «£si3HB-9 4: , 2 * y 7 & ffl t * felt** 

A'-fD-v h^fS-^i:. 9 6=**y7©»i3lift«:JBv*feflHB 

Gbaiflrit a *u iftizmM&iWim-by* y h 

5**y7©«£*&ffl^fcf^*«flr9fc. 6 3f 
■V'J 7©«iiai[S:ffl^feit»^P'!' l*ir 
y7©«J3l»S:fflv^*fli^-fny hM-^-il. 9 6=}f^ 50 
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y 7<o«is«&fflv^««fioas«#i:^&«fiRsn*ci 
(19) M#«iMi 8a>^f*irt»8B*© 

r*««S:j|fl|-tSii:S:4*«fc"r*SCXMiia»»«5#- 

»2&:£iS;©at{f (20) If l IB«S©i£ 

5eM«^fJ#*^^ic<k y o f DMfflffesat 

UT 1 o^_h©-fe?** > Mcffl^ 
T, 1 o«±©»£ift W □ 'V hfll-^KlSia 

t, StffBloJ^±G)-fe^^> hS:-fey^> S^tC^-ti^ 

flt#&a#Si:S:*fllU, BfffB@HW©T'«, SffSB^ 
^SbuIB^^nV p >v h«#©«aaRBB«©MJBttS:ai 

Steffi u, Busa#*P'(f fg<siim^ &^^> > 1 1» m 
m. (2D »#«2 8B*©iic«jBift«4)-«#a'e 

tbT loJ^_h©-fe^^> htcSU^T, loJ^±©Miil 

»&fls«***w □ >v hflf-^jcaaT, buib i oj^_t© 

MU^jSffl © ^-r n**— 5? Kto y a t s bb»j#s t , 
tm&nk'Uuybm^ mmmmm&m^ mm 

yew p >v big** Mmmffi'U a v 
^«#IS££jyi!U *uIBS2?'J^IST'{i, IWB»« 

i-^atR^^^ea^iJftSHffwaBwMiisiaft^BBu, msb 

IHWi^ffl-fe if* y b tCOVNTfi, BtffB^^^-f D'Vh 

?Stc@HL, buIBjS^n'-T P >y hW-^SrftS/V^l/fcfeR 
DJS?S[liS©Mi3ljStCiHU, ■«f|B<WD««€iS«*S:«'> 

>jj<;i/£fcrocjiM©^?mc@2u Buia«$semf§ 



5 

« y t % m vmrnmommmizm b , tut a*«Mt 

tJc/KW P y h#*©MfflaSKiB©ja*H£ 
0>«&$lcfB-r 5 J: e> ic U£3 £: fc^tTh SttSJSiS 
»^MB*fieiJI*«:fflai«8«. (22) 3ff*g l 

JC*y^S4xSOFDM«#fe£«L1MB-*fii6*& 

©Sff^So (23) «#^175M1 8(D^irftfr 10 

FDM«^fcg«LW*65frfBi8*T<&oT, !u§B 
MO F DMff fe 7 - U x^tC J: »J mWW&fr 

7J£*lS^? h^JS:aWai»R^«©ffi*Wei»#b 30 
Taws'** h;i/^#&ffi*'*-s«2©Bfc*#ai:«:& 

flit- s 3 t &mktir&m£mm&&m£'S&mtt<D 
ftismu. (24) 1 3 $!M<nw&mwB& 

^STf S^ftI£ST-&oT, tffffi5MIOFDM«-»& 

m-r-s^iitcio Tlirffi*i£ift#<0{fcffl 4: SMS 
mmmm&m -t ** * > n 0>swBst*f , w □ -v h te-e- i-ffl 40 
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*S5fSC(CScJV^TJgJ«Stl'gaaiS*lSOFDMflI#S: 

limb-* ssms isatcga-r So 

, OFDM£^e>) S«*fflV*fe^^#*IS*3*lT 
V*S. i©OFDMeii*^i, V^^UTSESI* 
5£©— itS> U» 2/>#;i/<SK:Sv*tcSBS , *-*Mi8HRBB 

SESI-r * £ «b ©#Sf S *i -5* y * MS MlV> 2/ > jK^/RB 

*HKlfcW6DVB-T»». -T^fct.ETSI 300 744 (ET 
SI: European Telecommunications Standards Ins ti tut 
e) *«J*»f &*l<5. tt*<OOFDM-eaS*^J±, Mx. 
tf 2 k=E-K (2 k.±, OFDMOTSr^«-fSI»©iK 

1 7 o 5 u 7©aB£s«:ffl^. j e 

<D*>*>1 4 2**V 70>mmt&t:&#Lrt4 U<yh (Scat 
tered Pilot) M^tC, 4 5 dp -v U 7<0«iSift&ifcBfcrt 
-fay h (Continual Pilot) ff#tC, 1 7 4f*'J7© 
SSiIMS:MWf?g (TPS) «-^fC, 1512*V'J7ffl 
*aai»S:fll«eitlf9*K:Mv^S. fiU 4 5JftU7 
OJiHijSroMv'NV P V hm^O>5 *> 1 lt^U TCOM 

*e>1 704, 7 U-Af^ICDi/^^b^-^n £ 0^e> 6 
7ttSil, »ft/^D»;HI*tt (1) ^»CJ:«*-V 

UT##k©«aij«tcij{tan6. (i) ^casv^T, 

mod li5WjfeiRlS«:3i;fo.U P (i 0 &Lt 1 4 1 WTfflffl 
T'fe-S>„ k=3(nmod4)+12p 

(1) 11/^ D>y h«#tt, 
^U7Sfk= {0, 48, 54, 87, 141, 1 
5 6, 1 9 2, 2 0 1, 2 5 5, 2 7 9, 2 8 2, 3 3 
3, 4 3 2, 4 5 0, 4 8 3, 5 2 5, 5 3 1, 6 1 8 
, 6 3 6, 7 1 4, 7 5 9, 7 6 5, 7 8 0, 8 04, 
8 7 3, 8 8 8, 9 1 8, 9 3 9, 9 4 2, 9 6 9, 9 
84, 1 0 50, 1 1 0 1, 1 1 0 7, 1 1 1 0, 1 1 



(5) 



3 7, 1 1 4 0, 1 1 4 6, 1 2 0 6, 1 2 6 9, 1 3 
23, 1377, 1491, 1683, 1 704} ffll 

pn mmim ^WkCio-g. (2) mz^-t^. 

(2) sSlCfe^T, Re {c k>n } li^r-vUT#^-k, 
©3QSaS£*bU Ira {c k>n ) ttdBSW&*fc"t. 



*e{c k( .}-yx2(i-w k ) 



( 2 ) 



TPS (Transmission Parameter Signaling) 
fcPf tf**1W»flHWg-*tt=** 'J 7#-f§- k = {34, 5 
0, 2 0 9, 3 4 6, 4 1 3, 5 6 9, 5 9 5, 6 8 8 
, 7 9 0, 9 0 1, 1 0 7 3, 1 2 1 9, 1 2 6 2, 1 
286, 1469, 1594, 1687} ©Mi£?&tC@E 

2/ > n © S/ y ^JVX'Bm-t -5 $8 fcf y h 

$:s n h-r-sh, «u«w««-9tt (3) ^ic^-r«^ 

MK^-ffiPSK (Phase Shift Keying) ^Sa^tlS. 
Re{c M }= Re{c kjn .!} 

Re { c k,n}=- R c{ck,n-l} 



s n = o^ 



S n = lH><{ 



( 3 ) 



) T(4, 1WtlW«&e&t" tifi*©PN*#l 
w k (C»-i^T, (4) sSlC^-t^fft^ h;i/c k>n {CJ; 



Re{ck,o} = 2[y-w k ) 
Im{ck,o} = ° 



( 4 ) 



1 6 QAM, ££14, 6 4 QAM^iasnS,, V^tl© 

£&5fe©gfII£g©-#i?:[gi o.tc^i- 0 ElOlCfc 

TflfflHSSHftSfi, 7-yxSEiftE»l 0 2JC«feoTBS 

3©^* h;i/3W4£ift''WOy httffiHIS&l 
0 3 fttfifett^ □ v r-ttmmS&l 0 9fC0ttft3tl«. 
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n?h mmmm 1 o 3 7 - u xx&ehi 
ttffi-r*. h;i/*8£Ei»i 04 w:, ^-fficytxf d >v f> 

5 14, ^J-KfC-f O -y r-ft&ffiHIS& 103 tiajsntM 
D y Nft-f-fc^? Wl/$8£IH» 1 0 4 #$§£-T£& 
JR^* Ml/T'l&UT, *©Bfclira*rt*e>$Hft^O'5> h 

«-»tc«seai»wttS:«i3e:rs. fflrata^ 1 0 e a 
10 , mwmm 105 x°mibtit-ft%vu o y h-B^tc^s 

tt&«ue-r«. »inaiiio7tt, 7-'jxsE8wa»i 

HW^M-rSo ttM IH» 1 0 814. «*HaBHt-5fc*filfc 

1--2>l^©^ii*& (QPSK, 16 QAM, 6 4 QAM 

□ >v hamnis& io9ij, 7- y x^&mgs- 1 o 
ts„ /<«r h;ne^iiis&i i ott, jsMA-rn-/ Nam 

EIB& 10 9 T?j*ffiSftfci*KSrW □ y HS-SK^ffS"*"* 
SEW**"** S;i/c k>n £#g£-r&. RfcHWl 1 1(4 

, w^ny bttffims&i o 9T'fflffia^feiiMAM 

D>y Mff#5:'<^ r-;i/28£IUS&l 1 0 SIMR^ 
<5. 5S»7-Ux|CiftiaB|l 1 2}4, HfclTElB&l 

30 #5. »W©BB^ 
U*»Lfctf&, fl6*fflOFDMeiJ|^t4, f^^V 
#«£€£*-*«&«©£■«£ Q PSK, 1 6 QAM, 

^IM^©SEft^it^#ttS^^l4+^4fiaaiiaR3^ 

WH#tt£teKilLfe0!ljtl4*i!ttQ P S Kfi?:#Al 

W©iS»«t) ©A^©l©#f l J>SL5:^D^. f3t> 
#369114, _LiB©i$]H£fl?&U ±#©eiIMS:«» 
50 ooof'-f y#;MWIfcfia!-r««S£«©aOT«cW#W 



g 

O F DM&mtt£*tt^M-tZ>&iB$kS. SftiSS 
fcjtiftf -S'^&eWill-S, _h§B©5gS£#?&t-5 
£SblC, #3B0J!(C&3OFDM££;^l;mT©£e>lC 

(i) ^>^>^^S{cs^iciS3S-rs 

;b##£te^£OFDM£^:£5£t;:;}3^T, tHBtt 

Jg/Ltffl-fe ^ * > N Kf!3T. 1 o&_fc©aB£ift«:flJtt** 
SSf/tW n y h«-3tc«aT, iufB l o«_t©1?^* > h 

s-fe > bmc^n^nmmmmt t-itmmmmm 

(Mtt2«±«Sffl) fltt«S/7hW>f (m- 
HPSK) ^S^tii/^^l/^lfiJT^MffilMffifirffii/^ 20 

-5 V \ ti 2/ > Ji?;u* SIT? ©MKMfflffiffi J'7h*--f 

K«KiS % WJ£©iaffi&a { fi«l"PSCH't * <fc o ic L to 

& & «K©«&?mc3HH £ 16 0 T -f 2> * ;i/1t« & 

o*>, M5£»©«i£SS: lWfcfcLT lo«±«ty^ 40 

WUay hfg-i*£fBU ft->>jK;bi:*iH £*>»»© 
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* - >f > ^& S Utt £/ ftT? ©MKfMfg&ffi */ V 

b * - 4 yy\z jn y sew** M$fifeiift * & is u 
±muft<DMxkmz smrnxm & tare"? ■< v * ^mmz 

asiEaajR&f?Hio««K:tieoTMffleaffi2/7 h^p — r> 

> hOBuia^-iC^W a -y h©JBfflt»BJ 

-rn>vhfS^5:> HufBIHai^ffl-fe^^ > McfcHSfa 

xm J£©tt*&Z/lBtiT?SE»'t <fc o tc U fc. ( 
3) (1) (2) ©«B)clCfeV\T, l9SBI^|R§tttS 

, taiBMis^ssffl-fe y ^ y b ft&mmtttommfcmm^ 

) (2) ©fltfiMcfc^T, fl&flHBHHtttftffl-fey^ 

>hT'li, B«fB#inW^'tS«im-^©JlMMa5:> buIB 

@ae©-ap^-t-g>. (5) (2) ©flMMcas^-r, is 
n»»B!iE^. mz^Sb&mm^y*ybtt<Dttmmim 
(6) (2) ©fluatcev^T, tasarajettiSM-fey 

mmmmBLmttr* y vowsistxvu a ^ Mt#© 

iSMlg!CiHfi©-Sl5t-r-S.o (7) (1) ~ (6) ©^ 
1"4X3^©«fiRK:fev^T, WaB-WiOfllStCtt. mfllffiS: 
(8) (7) ©*dtfCj3V>T, «WB«»fil«tt 

£/>#;b#[pJT-©MSS2*I<£flf>7 h=3r--<>^ (DB 

psk) (ciueii-rso (9) (7) ©iiwticas^ 
r, twarasBSiaM-fe y b mmmt^vmmmcDmm 

Wmmt. fiifSBgl&tfeiftfli-fey* > hf*I©H>ifBS-!l^l , W?g 
©J1^BHS«, -gP^il©iBai:-ri>= (10) ( 
7) ffl«fiRtCfe^T, «ffBHSH«affl1z^>h^tt» 

iiyfBfMWff^©/! MffifES:, MSBMlfift^Mffl-fe ^'^ > 
h©MflBM^«^©M«@e®©-gP^-r^>o (11 

) (1) ~ (10) ©^-rn^©#^fcfevNTv tuSBiwi 

«Httiftffl-fey^>hTftt, Jiii^&N (Ntt2^±© 

7foi/7 ha-ftfe«iti«Kia"r«. (12) (1) 

~ (11) ©V'?ftftVZ>ti|JAfC£ViT, BrffBIS^Mffl 
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J&i&lcffl-r-S. (13) (2) ©^{Cfe^T> MfB 
iuIB5ii^-f a v hM-si ^WaMM^ □ ? hft-^o 

tr^mmcommmz.mir^. (h) (2)©^ 
tn^nmmfimmmBmm^A^mm^ n -v b io 

yN-;bx^lc^^J:e)J&M^©^ill^(-SEt-S. (l 
5) (1) ~ (14) CDV^ tl^©^fdclCfeV\T, HUIS 

B— 'JTfeffl^So (16) (1) ~ (1 
5) ©V^;ft;fr<Z)*lJ&tC£^T, tWBMFSBA>f □ v h# 

SBS-tSo (17) (1) tf>fl£j£lC;}3V'>T, 13M© 

n^h^e>5&»J, i<Bct^>Mii0 8#-y'J7ffl 

»&5«T*fifcS*U 1 4 0 5 =¥-V 'J T<Z)J8 

i£»tfJ8v* e>*u ftrflBHJlg&ttft-fe 7* y b ifi, 1 2/ 

(18) (2) (Z)«{Cfe^T, 13f0t^> 
<d&U, HSCD-fe?'* > Mi 1 0 8 3p-V D Ttf>a8il?&T* 

, ldf^UTCDiS^fclS^fctfMf^te^ff^t. 2 
* -v U T<© 8t£& £ m ^ fcaa&rt-r n7hfffii« 9 6 

, mmmm^sm.m^.^^y bt>K sz-wycDfflmm 40 

& ffl v n fc#*Ptf SHS i: , 6 dp - v U 7 ©iSi£i& £ A3 ^ £ 
Nff-^-il, 9 6df-viJ7'©^J||^$:^v\fetf 

19) (1) ~ (1 8) 0DVN-fn^®it:3gifM^f!f# 
Steal^Kli l JOF DMfa^&^t-^^ffi&A^-r 

So (20) ( 1 ) ©tt&J3»»£ftf#fifioS#3;K 

iuoFDMfB^^^^-siUffiiiST'feoT, mm 
&w.(DMmw.(D e> m^iKcDi®^^ £ 1 £ l t 1 50 
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ffi© v *1"4x**-# fcffl »J S T * B3«#« . 

AMD-y hfB#. *9iEf*ta««fiuS«*, Buf3'tf$B^ 

mm^z&isyti$)V£*)mvm%t<DMi£mc.ffiL. ur 

Mffliz?"* > h^co^^Ttt, Bufa-W-*D'tf#g^jllfS-^?:fe 
5/ i: * H l5««»®*aiift»ciB U mJlB^^N'-f 

wm.mz.m-tz>&o\^^t=.. (21) (2) ©iic^js 

» Sfjfa^WSS^^-f a ^ BalB^^^-f a >y MH 

mzmh. mnmmmmm^v^y biz ovarii, striB 
^m^NM p -V bm^zisytffrmffiR&Mit&wmmw 

HC-av^tt, MIBjtM^^-f □ v bm^r 

(2 2) (1) ~ (1 8) <D\,^-ftlfr(DOFDM&m 
SSr^-TSo (2 3) (1 ) ~ (1 8) (D^-ftlfr 



(8) 

13 

«L«ir*s3flHS«T»oT. itriB^fto f dmi 
■9 & 7 - u ^mmz .j: y ftRHRttfr 

{C^P^I-r * 3 £ tc «fc o T tifflBtt&&&® tttB S<6 & * 
h;i/#J&»& 7- UxSESI#«fc. 3©#© 

*£«**■*-**«»©'<* h;ug¥S:ttffit-3S&l ©«ffi 
fat. ^©^STfiftffiSnfc'** h;i/f¥£iuiB#ffc 

* Ml^Qfc l i/>4<;bTOMi-S>lM¥iai:> tifflE 
;i/*¥«©ffl7J«:, M8&^Mffl-fey^>h(Dm#5:Ma 

-r & u? ic i±t(f sa5SM#© © m * & jur l t a * * swr 

^J&#»ffi#*S*2<D|»»«fc&JUII"*fi. (2 20 
4) (1 3) a>OFDMeig^KlJ:y*^S*l*OF 

ffO F DMfS-^ £ 7 - U xjfcflMC «fc »J ttlflfRttfr 
tt««©«-f tCSBftf S - H fC J: o TSiflB«i£Jft«©ffi 

■t > h xtjfawBiis&ttas-fe ^ > b ©awBstaa-* 

fctwaayHw a >v bflre«:3QHLT^*tiffia#jSfflti 30 
raRtfs«Ti»jM--&« 3 ©»*#«£, i®#a©ifl 

a»7 - u iiMtsitts. 

iaffi©ffl¥&3iii! Hit*. ^ISWce&SO 
FDM^#^fflilU&tf*2©£J&iaSK:i3^T. H 

©aSlftt«S2©iS«JB«MCd3V\T, tf#nfff$Bfc*£ft^ 40 
S. 04 tt, ^aWKlflteOFDM-gaS^fflS^© 

©*»<*-< p v Ym^nmmsmnn&y- u xaan# 50 
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«OFDM<Ga£^©9S2©|ltt^lBl{C£V\T, S2tC 

mmm&omy- u xjESM*«:^f ftra-iB*H#ttBi"e 

&«. 0 6ti, *»WtC«SOFDMfioJ63ET^S©Jg2 
©Sg«JBUC;}3V^ ^3 (C^bfel^^M-fe^^ > 

■tl*ia-ii(iWttHTf*6... BS7»i, #iMitc«€>o 
FDM^:#«fflflS2©$81fiJgMUC;i3^T, *3fC^L 

i£7- U xSB»»S:^i-«ria-S*l»ttHT**. El 
8tt, iSfflSifltbt, *«Wfc:«SOFDMfi 

H"*?**. H9tt. ^6©HWMilLT. 
«SOFDMfiiJ|**lC«V^e>*l.*Sfll3fiB©l»*«:^ 

•tzfa y ^mgSI2IT'$)-5 0 01 0 &t£3fc©0 FDM-(e' 

^6©^^cov^Tl¥*ffl^cM•r€>„ (Hi©siifi©^ 
itt) **Sfi©^Jia©o FDMes^rss-rtt, 1 3^@© 
■fey^ > h 1 1 ^p-v u r(Dmmm^m^r~^mm^u 

h (-&tfl 3{@©-b^*^ y h) , ^«»fl8yc>f p y hff 
#©@HS^J?:^t-o ftittAfimt (^r-vUTBBB) , 

0 7©MlKi:L, lfl©1r^>Mil0 8^t'J7© 

«>£jR-r*dEs*is. mmmffi.m-te?*y bit. i«> 

hffl-^i:, 3 dp-v U 7©*i£«&ffiv*;fef*J&n«*8tei3Hg 
9 6*^'J7©*aiift*:fflV^««ei3lfll#fc^ 

T©«i3liSS:fflv^fcf*!Wfil«fiaifB-*i:. 1 U T© 

»aia«:ffi^fc«a8-'W □ v biB^t. 9 6 u t© 

it 1 0 8*i:^e>|@I— ^iS:©^^ 'J 7 5:«^5ti*> -fe 

ftv\ 31X11 W«^fltT»©*-V'JT*-»kS:0^ 
& 1 4 04©fiPR. -fey^>ht#i?:0^f)12®I 

», #-fe^>hrt©*-vur#*k' £oa>«bio7 

©IStU k=i-108 + k' Sriifc-rtWil-r-S 
fg#li, ^--fe^'^^hi:*) (5) «nc«k*^^>hrt 



(9) 
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■ 15 
CDdp^UT^k' ©ii^fCfBS^nSo (5) 

k' =3(nmod4)+12p 

(5) nmm-^^^yhW^wsmkm^. 
i cst#t > M^ira* t u 7St k' (DMmmz 

* tfintiNR K iot tt»$H*&lB« t # e> n J: -5 tc* 



* #■ ^ > 1- 
• » 1 


*-t u r • « k • 


NSttttJt 




Mo. 0 


10 2ft 
30 


S HT -Ji 4J i» 37 

11 JQ tO 11 IT 


Ho. 1 


13 U 


3 13 40 33 31 » 
IS 43 T3 ■• « 


Ha. 2 


• 1 1*0 


1> 41 41 14 13 lOt- 

A ,1 11 il II ,.i 


■■ No. * 


,.. » ,. 


it 11 11 it II ,.i 


No. 4 


aa «o 

44 


10 >• 44 4» 14 


Wo. > 


74 l«0 


10 W at ftz loo 101 

1 11 V, li II ., 


No. • 


U u 


4% 41 t* »• 104 


Ho. 7 


« w 

43 


I i\ ii U si M 

11 3« 4? <S IX 


— Bv:i 


T4 


4 13 1» » tf 101 
14 10 37 14 13 


Ho. * 


? 


40 T2 19 »1 104> 10J- 

i » » ii 


' No. 1* 


1 4* 

ts 


a \i is is M 


Mo. 11 


— 1 — iT" 


» 11 ii 1? 'ii >6i 


" Ho. la 




13 IT 31 41 111 



, Sfc^tt-rt-f □ y hf§#&*itoTVN&,, Ej2{c, HAH 

■To «M(tJ9as8Mtt (#>'jtbe«) , *«itti*iaai ( 

^VhftCDt^'jytfk' 60^6 10 7ffl|»!:L 
, HBffl-fe > Mi 1 0 8**y7©B&iRT*JiXS 

^tU7Sfk' iCfcyife**) lC*ffE:-r€.PN (H 
g(iU&) ^Jw k ■ (w k = 0. l) (c»^5£, (6) sStc 

416. (6) ^tCfc^T, Re {c k ,„) tidr-V'JTS 



10 



20 



30 



40 



16 
I m 



{c k>n } ttdM&fls&afc 



c kin ffl|BRfflS«:*hU 
I m { c len} = ° 

■t ^»ff «ew feiSJl L T *» J: r ^ t» i/ y #)i 

T*Mi&2|gP S K (Phase Shift Keying) ^H£*l£o 
Re{c kn }= Re{c kt „_i} 

lm{ck,n} = ° 
Re{c kn } = -Re{c kn .!} 
lm{c kn } = 0 



S„ = 0-> 



( 7 ) 



w k (CS^5VxT. (8) ^tC^-fffi^^iJ' h;bc k>n {C<k 



lm{c k0 } = 0 



50 



( 8 ) 



tC li, filf 2/ > ^;U^IT' CDMffif 4 ffi P S K mm & ffl ^ 
PSK, 16 QAM, 6 4 QAM^Diieif^fflt^tlS 



(1 o) 



WO 9 9/0 1 9 5 6 



17 

n y K fflBJW a v vfettxmwt&am P 
■IS ft, -r^ s?*;bW«icl£^TH£**y TS#© 

^lilCtt, Mx.t*> DBPSK, DQPSK, DAPS 
K 3& E ffm W e> ft « . HBttftJftffl -fe > h <D'fff$g*5i£ 

6, *^16©J&JII©OFDM€aS**tt, -g-CDg^iSS 

Tftt, ' 1 3 W > h t 1 U 70)iS»fcMV^ 
fe««»*MtW nvh^&ft'J, l fio-fe > Mi l 

0 8=*^ urcaiSiftTfflMESti*. > Mi. 

MI-**:. 2df-v U7©JRS»&Mv*fe3«l&' , «-f > ny h 

* u 7©iitf£®£«v^«#e^s^£*^«2ft-£> 
t-fflmmmm^- t , 7 ©Muss & jb ^ fe*Fa8^ 

•V'JTSf k£0*P)1 4 04fflifa. 

1 &0fr& 1 2©SER. a-tW>hrt«)^U7Sf 
k' fc0*5)10 7(DM1&ilL. k = i • 1 0 8 + k* 

ni>MA"-<D7Mffit &-fe > N £ t (5) « 
ic <fc 3 -fe M*0>** UTSfk' ©ttiSifttcffiC 
£ft£o (5) sSlCiS^T. modttSJsS?ili©:S:^*>L. 
P tt 0 M± 8 t*T<Z>!i$£$CT'&£„ 
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10 



k'=3(nniod4)+12p (5) 

mmm^ y bRifmrnrnmrn^ v*yb izmv e>n 

Sittt/W □ v hflM***, *ft-fft* 2 {Cjft"t«.-fe 







** i 






No. 0 


10 28 


3 to at 


43 


59 


77 


No. 1 


S3 


93 


3 13 40 


33 


31 


13 


No. 2 


41 


190 


27 41 61 


84 


93 


too 


No. 3 


11 


1QI 


u at 45 


11 


91 


101 


No. 4 


20 


40 


20 13 40 


63 


t3 


103 


No. S 


74 


100 


30 74 tl 


92 


100 


103 


No. 4 


33 


79 


3 3$ 72 


79 


13 


19 


No. 7 


7« 


97 


3 It 37 


76 


92 


97 


No. t 


4 


19 


4 13 ft» 


93 


9t 


102 


No. 9 


40 


19 


40 72 I* 


93 


100 


103 


No. 10 


8 


64 


1 3« 4t 


32 


64 


74 


No. 11 


7 


19 


7 23 30 


42 


t» 


104 


No. 12 


9* 


101 


10 30 33 


tl 


9t 


101 



20 £Lt<7>#£f£{Ccfcy. mmtfi®Lm-t?'*ybi:m&ffi& 
aufcrw p v bm^M-rmwz nz> ' t tc^ »j . met 

3yOffl«aiJRlcBB«a4xS. »S8rK P>v hff^-c7)iBtt 
ti. SHiaMftJlSffl-t^^ y b<D&&VW p -v hf 

ei 3 c, p -y bm^%.tfmmmmm^<Dmmt 
, mmtftifcm-t y b T*<DWsirt<< a v bmnoywM 
40 mm (yytfujsfa) sr«ss»tc*3aufct»oT?*s. 

#-fe^*^> hl^CO^-y , JT#^-k' fe0^e>10 7©«E 

T##k (■fei> r *:vh#*i;Rtf#-fe$ r *>hl*J0> : *-* 

) *Mw k (w k = 0, 1) (C«^5$, (6) XiZTsk-t®. 
50 h;i/c kiB »C«fcoT»aiiftS:aHLT»e>*lS, 



(1 1) 
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(6) sStcfc^T, Re {c k , n } ti^-V U 7#-*§- k, 
£>H$:3l5£*;fcU im {c k>n } te^Mfc^fc-t. 



20 



Re{c M } = jx2Q— w k ) 
lm{c k>n } = 0 



( 6 ) 



*3 *»««18 »»ae*ER 







• * i 






No. 0 


so 


13 


50 


70 


83 


87 


No. 1 


as 


2S 


« 


73 


80 


93 


No. 2 


71 


■ 4 


7 


17 


SI 


71 


No. 3 


35 


36 


41 


SS 


59 


" 


No. 4 


44 


10 


28 


44 


47 


Si 


No. 5 


as 


7 


23 


47 


00 


87 


No. « 


49 


49 


61 


96 


99 


104 


No. 7 


<s 


3 1 


35 


47 


as 


72 


No. o 


74 


16 


30 


37 


74 


83 


No. 9 


S 


3 


io- 


21 


44 


61 


No. 10 


IS 


7* 


ta 


13 


91 


102 


No. 11 


70 


34 


48 


34 


70 


101 


No. la 


17 


23 


37 


31 


48 


103 



*>•&, iBi«?«iHS-f-s:ei3i'r*«aystt, £/>tf;mre 

il2fPSK (Phase Shift Keying) ^§HcS*t-5. 
Re{c k tl }= Re{c k n.j} 

lm{ck.n}=0 

r ^ f l < 7 > 

Rc{c kn }=-Re{c kn .,) 

lm{c kn } = 0 



S„ =0-> 



s„=i-> 



w k !C3St5^T. (8) ^tC^-t^K^ h;i/c k>n lCj: 



Im{ Clc , 0 } = 0 



( 8 ) 



lift, £/>#U/@tC2t^y hWlWaftiMB&fiaS?-**^ 
tt, t«a*©H»«»fl!-fe > h<D#«A-f a «y NATS 

is$ns„ z.omtt®.mmMizit. qpsk. 



1 6 Q AM, 6 4 QAMSEWfcifjWBV^&flS. 
a y HI ^ ff«**a8-*>f a y hm^ZWiftWU a 

£©£»8!WKWU DBPSK, DQPSK 

±©£fc#&, *HJSa)J^JB©OFDMe2l*^ti, ■€• 

*©»*icj:oTi«i&Kfeg««:, mt5tmm*.7*y 

t>*® 5 It, -ttl-eft* 2 (C^ L feHflB«iSEffl-fe > h 
(13-fe^*^>h, 2 6dp.r U7) &Ofgt»*iftffi-t ^ 
(13t^>h, 7 8*irU7) ©aLtt^-fn 

. «2{C^L^^/t'fD>y Nfi-^«)«ia«BB**«flJIH 

j^mcd o f DM&m^M, v^^/n'x 7& a<Dmmm^ 

«fc oTJtS&rW □ >v b-fi^#*«JB«i-S ' fefi&< ' 

3 tc^ b Ac [si«i^?sffl -fe y ^ y h j&.xtm}>&w.m 

50 >A>1/*2RT**»J, *3 1CnsLfc«W«»lMB^©ja«SHR 



(1 2) 
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(■mscDmmoymm) a sic, «i&tf»2©iQ6 

©«JJBffl O F D M&mttK.£-3 ^ T O F D Mfl|# & £ 
<^T, flB8eiSIOT^*I3»-5 It'll AASti&^-f 

flfc**ffiffi3EW»Ctt, flUtf, QPSK, 16 QAM, 6 

* > hTte-r-V $>*;Mf«Jc3S^TH y 

SESBKttfll*-*** DBPSK, DQPSK, DAPSK 
ft ^^-5„ #iD«$6«^^fi5cm5!& 52(1 A 

* a ns#w *tc*6s«»cj5 ct«»j (» y it 

_L©e*S») fPSK (Phase' Shift. Keying) SEM-»f>, 
H£JgLT*><i:VN 0 P >y hff-f§-£f£HIg& 5 3 

», *ir'j 7@bhes&5 vtcTges^^ans^-v U 

TS^k (t h t# i W#1r f>< > hrt©* 
'JTffk' fC«ky»*S) IC^-t^PN («H6(iLR 
) *#|w k (w k = 0, 1) (C^o'^^patv^^^M 

dp-vUTS-^k* tcfcyflt**) PN (&& 

gLSJt) *^jw k (w k = o, i) ics-5ss3is*i.fc*H8 

£j#(H]8& 5 5 tt, ^JgE»aB©^r-vUT#^ktC*rjS"r& 
PN (JK&SLK) ^'Jw k (w k = 0, 1) (cSo'S^i)3 
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#«ia^ 5 5 co#m* (SBR-^f h;i/?a) eai^. 

■* -So D -y h«-**«IHgS 5 3 (Dm 

H^?SM-fey^>hrttC*5^TN (Ntt2#-t 

. »«^nv hOT*JES;iail5 4©ifiA»i, MSMftffi 

' =0(Z>j(KSK{cB!«sn«. *7^> ftfftH!NM-3£j» 
5 2 ©m^ti. WiHi* 1 C^-tMift«H!{ll-fleo 

TSfyf5f»6tis. z:o«fce>{cbT@esanfe*jSM?s 
RWctKaiJftft©^^ h-n/Wtt5S!7-y3:xiftia»5 
8(cA*ati€>= a»7-ux3E*iai&5 8ti, #-vy 

. iicssaciBiaiftB 9»*a»7-y3isc*Eii&5 8<om*s: 
6o«, ia«aEH$nfcOFDM'fB#ffl«ia»w«s:* 

1 RTfm 2 ©^©^T'wE^fc O F DM€«l^^;lCS 
-5<OFDMff^-?:^-rsZlil* , :T^S„ (1^4 (D 
m<Z)^ffi) ES9»*. »l&tJf«2©|Qfi(0JUJB©O 

f DMesg#^tca-3^Tj!aaaaxfco f DMf^&f 
u xscttsiK i 2 «, sjsjs^ia^iiic© o f DMff & 

@©^c^ h;b^Ji: utffi^ts. ftVt/lfflSim p >v 
httffiHIS&l 3Mu 7-yx^ms^i 2*^*-ts^ 
^ h^l/JU^^^ffc^W P v hfS^St>'^®ft^AV p 

;nfi^ni» i 4 »«c/»s8/'?>f p >y hifiajmift 1 3 

>fp»J httffiias& 1 3 x>m&,2tit~ftWvu p v vm^ 

^ H;u#8Sims& i 4^£-r«tt3R<<^ h;i/T-i^UT, 
»*;wnv hot. «;WD-y h«^-&i«e««aB 

sieit ^ms& i 5 xm^nr^m^ a >v sfs-^- 

, #WWPy hM^>Rt>'TO«VNVP^ Nflf^JC*^ 
50 fSfiiJUi^W^iSfC^^SCaiiftWttSrfSJE-tS. 
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5!J£ES& 1 7 l±, y-Vx.WEWim&l 2©ffi;fr-t3^ 
h;i/^J& r^>^;i/>15£-rSo Sg#*HJS& l 8 tt, M« 

J; o TBflifefcaiS n-5 -fe > h ©S^Cfto T. 
H«Btt»ffl-fe > h a>»-&tt*tHia» 1 6 ©ffi# 
MK^MM-fe > b co^(iil®[lIS& l 7 ©ffi*; £38 

i 2 7b<ffi*t-s^^ hjwiftft^nmmm&i 8©m 
»jwatti 9tc;)3^T, mmmmm? 

&$ffl-fe***> NT'iiajsims&i 7^m*i-§ i 

1-SG8©SSB>&ffi (Q P S K, 16 QAM, 6 4 QAM 
, DBPSK, DQPSK, DAPSK/j!i:') Cfot 

©HJfi^^MlTfiR^feO F DMfcig^sSlCS^K O F D 

J*tt, m2(DHJfi©MT'«fi^^OFDMeKl*^;tC» 
r5< OFDMflt*S:Sfllb<WIB-rS»^«) : ba)T?»*. 

19ft l 2 #ffl2rt5'<# N^/JU*»&3ftRA>f a >v Mf # 

S&2 itiffi3ftta»Hn>y h«-SK*fe£;-*<&3aH 
ttiR^i' h/l/c k , n S:»^-r*. Bfc*WH»2 3tt, jgtft 

A-f □ >y htt/iJlllS&2 1 T?fflffiSnfcit»^-f 0 -y bft 
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So 5S»7-Ua:SEtftIiI»2 4tt. BftJUilK 2 3 "CJUSS 

&f*s. «±©ii:^e>, #HiiS7£J!8©^fii£S©«£ 

fiJttC J: tltt, «BSBI»2 OtCfe^T, HBffllftfflUB-fe*''* 
Jfi7-UxSCiftig»2 4K:feV^-#f»JiS 

T*#f l J & L © & v ^J£8&© >f > JVV * JE*F4ftt £ * «b * 
ih««TfS6. LfetfoT. *'»WlCj:*ltf, ±#© 

© >f > XfS^tc #f y ig U U «: v ^ J; o tc Jtlffiy^ W 
30 D7h S:1BS LtOFD M^iJI^ t. *^^tCig-r 
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